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a sequence complementary to the (2 l »(k-l/2)+l)th to (2'^th partial sequences from the 5' end of 
the target sequence and performing polymerase chain/reaction under such a condition that DNAs 
contained in the reaction mixtures should act as primers and templates, and 
(4) separating DNAs having a length exported from the target sequence from the reaction 
mixture, and sequencing the separated doujyfe strand DNAs to select a double strand DNA having 
the target sequence. 

3. (reiterated) The method according to Claim 2, wherein, in the steps (2a) and (3ai), a ratio 
of the oligomers added to the reaction mixture or a ratio of the reaction mixtures to be mixed is 
adjusted so that a single strand DNA required for a subsequent step should be synthesized in an 
amount larger than that of the other single strand DNA. 

REMARKS 

Claims 1-2 have been amended. Claims 1-3 are now pending in this application. Support 
for the amendments is found in the existing claims and the specification as discussed below. 
Accordingly, the amendments do not constitute the addition of new matter. Applicant 
respectfully requests the entry of the amendments and reconsideration of the application in view 
of the amendments and the following remarks. 

The specific changes to the specification and the amended claims are shown on a separate 
set of pages attached hereto and entitled VERSION WITH MARKINGS TO SHOW 
CHANGES MADE , which follows the signature page of this Amendment. On this set of pages, 
insertions are underlined and deletions are struck through. 
Compliance with Sequence Rules 

The Examiner states that the application contains sequence disclosures that are 
encompassed by the definitions for nucleotide and/or amino acid sequences set forth in 37 C.F.R. 
§ 1.821(a)(1) and (a)(2) and that the application fails to comply with the requirements of 37 
C.F.R. § 1.821 through 1.825. The specification contains sequences that do not have SEQ ID 
NOS. The Examiner required submission of a new sequence listing in paper copy and computer 
readable form and amendment of the specification to provide a SEQ ID NO next to each cited 
sequence. 

In response, Applicants have cancelled Tables 1-5 and amended the specification at page 
28, lines 16-23; page 29, lines 10-27; page 30, lines 4-1 1 and 26-31; and page 31, lines 20-25. 
With this amendment, sequences without SEQ ID NOS are deleted from the specification. 
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It is respectfully submitted that the application is now in conformance with 37 C.F.R. 
§1.821 through 1.825. 

Rejection under 35 U.S.C. § 112, second paragraph 

Claims 1-3 are rejected under 35 U.S. C. § 1 12, second paragraph as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as 
the invention. 

The Examiner raises the following grounds of rejection: 

(a) Abbreviations such as "PCR" in claims 1 and 2 render the claims vague and 
indefinite. 

(b) In each of claim 1, line 26 and claim 2, line 29, the word "primers' suggests 
that it may be extended by a polymerase enzyme in each step 2) of claims 1 and 2 by 
performing PCR. However, no limitation is directed to such extension practice in claims 
1 and 2. 

(c) In each step 2) of claims 1 and 2, the limitation "dividing a target sequence..." 
suggests that N and n could go to infinity. 

In response to (a), abbreviations have been spelled out. In response to (b), the claims 
have been amended to clarify the relationship between the primer and the extension reaction. 

In response to (c), the lengths of the target sequence and the partial sequence are specified 
in claim 1. Support for this amendment is found in the specification at page 9, lines 14-19 and 
page 9, lines 7-9. The range of N is limited based on the lengths as a matter of course. With 
respect to n, the range thereof is specified in claim 2. Support for this amendment is found in the 
specification at page 19, lines 2-5 from the bottom. 

In view of Applicants' amendments, this ground of rejection may be properly withdrawn. 
Rejections under 35 U.S.C. $ 103(a) 

Claims 1-2 are rejected under 35 U.S.C. § 103(a) as being unpatentable over Stemmer et 

al. 

Claim 3 is rejected under 35 U.S.C. § 103(a) as being unpatentable over Stemmer et al in 
view of Sandhu et al. 

The Examiner asserts that Stemmer et al. describe assembly PCR as a method for the 
synthesis of long DNA sequences from large numbers of oligos. The method of Stemmer et al. 
relies upon DNA polymerase to build increasingly longer DNA fragments. The Examiner asserts 
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that Stemmer et al describe the assembly PCR protocol as consisting of 4 steps. The Examiner 
asserts that three of these are those of the instant invention. 

In response, the methods of the present invention are primarily characterized by preparing 
fragments each having a partial sequence of a target sequence and successively ligating fragments 
in the specified manner to produce a DNA having the target sequence. By this feature, various 
advantages as described on page 6, lines 7-24 of the present specification, may be realized. That 
is, a practical method for producing DNA having a length several times longer than the 
maximum length that can be practically produced by chemical synthesis is provided. Restriction 
enzyme treatment is not essential and a cloning step is not included as an intermediate step. 
Since the lengths of the reaction products are approximately doubled in each step, it is easy to 
select the final product and rapid and efficient production can be realized. 

On the other hand, in the method disclosed by Stemmer et al., all oligomers are mixed 
from the start of the reaction. By this method, unwanted PCR fragments may be produced. For 
example, if the target sequence has repeated sequences apart from each other, unintended 
annealing occurs between the sequences (see Exhibit A). As a result, a false fragment having a 
sequence which is different from the target sequence, but having a length which is the same as or 
similar to that of the fragment having the target sequence may be produced as a PCR product. 

However, by successively ligating fragments according to the present invention, the 
problem does not occur and synthesis of the DNA having the target sequence can be made 
efficiently. This advantage is neither taught nor suggested by Stemmer et al. 

In view of Applicants' arguments, reconsideration and withdrawal of this ground of 
rejection is respectfully requested. 

The Examiner has rejected claim 3 as being unpatentable over Stemmer et al in view of 
Sandhu et al. The Examiner asserts that it would have been obvious to one of ordinary skill in 
the art to use an asymmetric ratio of nucleotides motivated by Sandhu et al to additionally 
practice an assembly PCR as a method for the synthesis of long DNA sequences from large 
numbers of oligodeoxyribonucleotides, thus resulting in the practice of the instant invention. 
However, since claim 3 depends from claim 2, which is neither taught nor suggested by Stemmer 
et al., the invention defined in claim 3 is also patentably distinguished from the references, alone 
or in combination. Sandhu et al are silent regarding the feature of the methods of the present 
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invention as discussed above. Sandhu et al. cannot remedy the basic inadequacy of Stemmer et 
al. 

In view of the above, Applicants respectfully request the withdrawal of the rejection. 
CONCLUSION 

In view of Applicants' amendments to the claims and the foregoing Remarks, it is 
respectfully submitted that the present application is in condition for allowance. Should the 
Examiner have any remaining concerns which might prevent the prompt allowance of the 
application, the Examiner is respectfully invited to contact the undersigned at the telephone 
number appearing below. 

Please charge any additional fees, including any fees for additional extension of time, or 
credit overpayment to Deposit Account No. 11-1410. 



Respectfully submitted, 



KNOBBE, MARTENS, OLSON & BEAR, LLP 





Che Swyden Chereskin 
Registration No. 41,466 
Agent of Record 
Customer No. 20,995 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE 
IN THE SPECIFICATION; 

The paragraph beginning on page 28, line 16, has been amended as follows: 

Inserted sequences were determined for a part of the obtained clones. As a result, 5 
clones which had the target sequence were found among sequenced 32 clones, clon e s having th e 
nucl e otid e s e qu e nc e s shown in Tabl e 1 w e r e obtained. In Tabl e 1, th e targ e t s e qu e nc e is shown 
in th e top line. Th e par e nth e sized numb e rs indicat e d e signations of th e clon e s, and a d e signation 
to which is app e nd e d on th e right side indicates a clon e having a targ e t s e qu e nc e . 

The paragraph beginning on page 29, line 10, has been amended as follows: 

Inserted sequences were determined for a part of the obtained clones. As a result, 1 clone 
which had the target sequence was found among sequenced 23 clones, clon e s having the 
nucl e otid e s e qu e nc e s shown in Tabl e 2 w e r e obtained. In Tabl e 2, th e targ e t s e qu e nc e is shown 
in th e top lin e . Th e par e nth e siz e d numb e rs indicat e d e signation s of the clones, and a designation 
to which is app e nd e d on th e right side indicat e s a clon e having a targ e t s e qu e nc e . 

The paragraph beginning on page 30, line 4 has been amended as follows: 

Inserted sequences were determined for a part of the obtained clones. As a result, 3 
clones which had the target sequence were found among sequenced 27 clones, clon e s having th e 
nucl e otid e s e qu e nc e s shown in Tabl e 3 w e r e obtain e d. In Tabl e 3, th e targ e t sequ e nc e is shown 
in th e top lin e . Th e par e nth e sized numb e rs indicat e d e signations of th e clon e s, and a d e signation 
to which is add e d on th e right sid e indicates a clon e having a targ e t s e qu e nc e . 

The paragraph beginning on page 30, line 26 has been amended as follows: 

Inserted sequences were determined for a part of the obtained clones. As a result, 5 
clones which had the target sequence were found among sequenced 15 clones, clon e s having the 
nucl e otide s e qu e nc e s shown in Tabl e 4 w e r e obtain e d. In Tabl e 4 , th e targ e t s e qu e nc e is shown 
in th e top lin e . Th e parenth e sized numb e rs indicat e d e signations of th e clon e s, and a d e signation 
to which is app e nd e d on th e right sid e indicat e s a clon e having a targ e t sequ e nc e . 



The paragraph beginning on page 31, line 20, has been amended as follows: 
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Inserted sequences were determined for a part of the obtained clones. As a result, 1 clone 
which had the target sequence was found among sequenced 19 clones, clones having th e 
nucl e otid e s e qu e nc e s shown in Tabl e 5 w e r e obtain e d. In Tabl e 5, th e target s e quenc e is shown 
in th e top lin e . Th e par e nth e siz e d numbers indicat e d e signations of th e clon e s, and a designation 
to which is app e nd e d on the right sid e indicat e s a clon e having a targ e t s e qu e nc e . 

IN THE CLAIMS 

Claims 1-2 have been amended as follows; 

1 . (Amended) A method for producing DNA, which comprises the following steps (1) to 
(4): 

(1) dividing a target sequence which has a length of 1000 nucleotides or less and is a nucleotide 
sequence of DNA to be synthesized into 2N wherein N is a positive integer, of sections, 
designing partial sequences each having a length of 80 to 150 nucleotides and containing a 
nucleotide sequence of each section and a part of a nucleotide sequence of an adjacent section or 
parts of nucleotide sequences of adjacent sections, wherein the part or parts have such a length 
that the nucleotide sequence of the each part can specifically make base-pairing with a nucleotide 
sequence complementary thereto, and preparing oligomers each having each of the 1 st to Nth 
partial sequences from the 5' end of the target sequence and oligomers each having a nucleotide 
sequence complementary to each of the (N+l)th to (2N)th partial sequences from the 5' end of 
the target sequence, 

(2) performing P€R- polvmerase chain reaction by using an oligomer having the Nth partial 
sequence from the 5' end of the target sequence and an oligomer having a nucleotide sequence 
complementary to the (N+l)th partial sequence from the 5' end of the target sequence under such 
a condition that these oligomers should act as primers and templates for a polymerase enzyme in 
the polymerase chain reaction , 

(3) sequencing synthesized DNAs and selecting DNA having a nucleotide sequence containing 
the Nth and (N+l)th partial sequences from the 5' end of the target sequence, and 

(4) repeating the following steps (4a) and (4b) for J wherein J is an integer, to be from 1 to N-l : 
(4a) performing P€R- polvmerase chain reaction by using the selected DNA, an oligomer having 
the (N-J)th partial sequence from the 5 5 end of the target sequence and an oligomer having a 
nucleotide sequence complementary to the (N+1+J)th partial sequence from the 5' end of the 
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target sequence under such a condition that the DNA and oligomers should act as primers and 
templates, and 

(4b) sequencing synthesized DNAs and selecting DNA having a nucleotide sequence containing 
the (N-J)th to (N+1+J)th partial sequences. 

2. ( Amended) A method for producing DNA, which comprises the following steps (1) to 
(4): 

(1) dividing a target sequence which is a nucleotide sequence of DNA to be synthesized into 2 n 
wherein n is a positive intege r of 2 to 4 , of sections, designing partial sequences each containing 
a nucleotide sequence of each section and a part of a nucleotide sequence of an adjacent section 
or parts of nucleotide sequences of adjacent sections, wherein the part or parts have such a length 
that the nucleotide sequence of each part can specifically make base-pairing with a nucleotide 
sequence complementary thereto, and preparing oligomers each having each of (odd number)th 
partial sequences from the 5' end of the target sequence and oligomers each having a nucleotide 
sequence complementary to each of (even number)th partial sequences from the 5' end of the 
target sequence, 

(2) repeating the following step (2a) for j wherein j is an integer, to be from 1 to 2 n_l to produce 
2 n_1 of reaction products, 

(2a) performing P€R- polvmerase chain reaction by using an oligomer having the (2j-l)th partial 
sequence from the 5' end of the target sequence and an oligomer having a nucleotide sequence 
complementary to the (2j)th partial sequence from the 5' end of the target sequence under such a 
condition that these oligomers should act as primers and templates for a polymerase enzyme in 
the polymerase chain reaction , 

(3) repeating the following step (3a) for i wherein i is an integer, to be from 2 to n: 

(3a) repeating the following step (3ai) for k wherein k is an integer, to be from 1 to 2 nH to 
produce 2 n_1 of reaction products, 

(3ai) mixing a reaction mixture containing DNA having the (2 1 <k-l)+l)th to (2 , »(k-l/2)th partial 
sequences from the 5' end of the target sequence and a reaction mixture containing DNA having 
a sequence complementary to the (2 i »(k-l/2)+l)th to (2 1 *k)th partial sequences from the 5' end of 
the target sequence and performing P€R -polvmerase chain reaction under such a condition that 
DNAs contained in the reaction mixtures should act as primers and templates, and 
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(4) separating DNAs having a length expected from the target sequence from the reaction 
mixture, and sequencing the separated double strand DNAs to select a double strand DNA having 
the target sequence. 
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